Objectives: Systematic review and meta-analysis to determine the effectiveness of interventions in reducing depressive symptoms in ethnic minority carers of people with dementia.
| INTRODUCTION
Dementia is among the world's leading causes of death, disability, and dependency in older people. 1, 2 As ethnic minority groups in highincome settings age, the prevalence of dementia in ethnic minority populations is projected to rise. [3] [4] [5] There are concerns that ethnic minority elders may be underrepresented in dementia services, mental health services, and in research. [6] [7] [8] [9] Minority ethnic groups may also access dementia services later in their illness. 10 A late or a missed dementia diagnosis delays access to support, increases carer strain, and can lead to individuals eventually presenting to services in crisis. 6, 11 People with dementia from a minority ethnic background are also more likely to live in their homes rather than in 24-hour care homes. 6 For example, in Australia, a third of people living with dementia who lived in their homes were from minority ethnic backgrounds compared with 19% in care homes 12 ; in the United States, nursing homes are significantly underused by minority ethnic groups in comparison with their non-Hispanic white counterparts. 13 Therefore, the carer role, which impacts individuals in all aspects of their lives, is largely provided by partners, family, and members of the community. 14 Generally, caregivers have reported higher perceived stress and depressive symptoms than noncaregivers. 15, 16 Studies have shown that this is more severe for carers from minority ethnic backgrounds, along with having higher unmet needs, than reference populations. [17] [18] [19] High psychological distress for minority ethnic carers is associated with poor outcomes for people with dementia from minority ethnic backgrounds, which is particularly concerning as there is very little/no research investigating their experiences. 7 Therefore, stress associated with caregiving, whether isolated or over time, has the potential for having lasting negative effects on caregivers and is associated with an increased likelihood of experiencing depression. 15, [20] [21] [22] [23] Existing evidence supports the use of nonpharmacological interventions to reduce carer strain and depression for the benefit of both the carer and the person with dementia. 24, 25 However, the low uptake of formal services by minority ethnic groups reveals barriers to accessing care, and with increased emphasis on community and social support by governments and health bodies, the impact of caregiving will be much greater for minority ethnic groups. 1, 26 Therefore, there is a need for community-based care that can address these barriers such as concerns around appropriate care that reflects religious and cultural needs, the stigma of a dementia diagnosis, low awareness of dementia, the perception of symptoms as normal ageing or due to other causes, and attitudes around not wanting outside involvement or not seeing a need for it. 10, 27 Despite the strong policy and research recommendations acknowledging the disparity in wellbeing, 1, 28 there is very little information on effective community-based care for depression in western countries for minority ethnic carers. 6, 22 Therefore, in this If any identified papers were not retrievable, the authors were contacted to request copies. All first authors of included studies were contacted for unpublished studies.
Searches were conducted between 1990 and 2015. The search strategy included terms that were expanded using Medical Subject Headings (MeSH) terms. Search strategies were developed with the assistance of a librarian. Examples of search terms included "dementia", "ethnic groups", "community health services", "psychosocial", "awareness", "intervention" and "carer". See Data S1 for the search
Key points
• There is limited evidence on which, if any, communitybased intervention is effective in reducing depressive symptoms in minority ethnic caregivers of people with dementia. This systematic review addresses this gap in knowledge.
• Interventions across a variety of modalities (psychological, multicomponent, and educational)
improved depression in caregivers, with a summary effect size of SMD −0.17 (95% CI, −0.29 to −0.05; P = 0.005) overall.
• Meta-regression analyses did not indicate that any specific factors such as the type of therapy (psychological, multicomponent, or educational), the presence of peer support, the ethnicity of the group receiving the therapy, whether the person delivering the intervention was of the same bicultural/bilingual background, or study quality accounted for heterogeneity across estimates; however, in narrative synthesis, basic levels of cultural adaptation of interventions (for example, translating generic materials or having bilingual/bicultural staff) appeared less effective than interventions that were developed with the target ethnic minority or cultural group's preferred method of engagement in mind.
• All eligible interventions (RCTs) were based in the United States. There is an urgent need for welldesigned evaluations of interventions from other international contexts.
strategy for MEDLINE. This was modified for each database to fit subject headings and search terminology. 
| Types of participants
Included participants were carers of persons with dementia from minority ethnic backgrounds. For the purpose of this review, "minority ethnic" was defined as the "common geographic origins, ancestry, family patterns, language, cultural norms and traditions, and the social history of particular groups", 29 and groups which experienced a cultural heritage distinct to the majority population. 30 Carers were defined as a close friend or family member that provided support to the person with dementia. Studies that included data on minority ethnic groups exposed to an intervention that had also been provided to the majority population were similarly extracted. The person with dementia was considered to be anyone diagnosed with a possible or probable dementia, eg, dementia in Alzheimer's disease, Lewy body dementia, vascular dementia, and frontotemporal dementia.
| Types of interventions
Community-based studies that provided either psychological interventions for depression or psychosocial interventions providing emotional support, information, education to increase awareness, interventions promoting help-seeking behaviour, and psychosocial functioning on a group or individual level were included. "Community-based" was defined geographically as a location or setting that was not in an institutional setting. blinding, (E) data collection, and (F) withdrawals/dropouts. See Table S3 for a complete breakdown of quality ratings.
| Narrative synthesis
A narrative synthesis was conducted to assess the diverse range of contexts, study characteristics, and participants. 36 To capture the commonalities across interventions, studies were grouped by their intervention type, ie, psychological, multicomponent (if involving multiple elements), or educational, with "vote counting" used to inform initial synthesis. 36, 37 To explore relationships, studies were grouped into intervention type and then ordered by quality rating. Similarities across grouped characteristics such as ethnicity of participants, mode of delivery (eg, one-to-one vs tele-support vs peer support), and location (eg, in-home vs local area) were also noted. quality of the study, and whether the control condition adequately adjusted for contact time and type of delivery.
| Statistical analysis
To assess for publication or small study biases, we created a funnel plot and utilised Egger's test to assess for small study effects. 39 
| RESULTS
The searches produced a total of 13 422 titles and abstracts. The majority of papers for which full copies were retrieved and assessed were from the United States, with some papers from Canada and the United Kingdom; however, these papers did not meet the inclusion criteria; for example, an intervention for a South Asian community from the United Kingdom was excluded because it was not an RCT ("Meri Yaadein") 40 and a technology-based trial from Canada 41 was excluded because it was not randomised and did not have depression outcomes. There were no additional trials identified through the grey literature searches.
The flow diagram for study inclusion is displayed in Figure 1 . Table 1 provides an overview of studies. In total, there were 2056 participants across interventions (range of 14 to 642 participants across studies), of which 980 were randomised to the intervention and 1076 to a control. Six interventions were delivered to participants from a minority ethnic background, and the remaining seven were delivered to a mixed population. All studies were set in the United
| Demographic characteristics
States, and participants were identified as Latina/Latino American, African American, Chinese American, and "other. 
| Quality of the studies
Nine of the 13 studies had a "strong" quality rating (Table 1) , with additional training provided to outcome assessors and to staff delivering the intervention. Those that concealed participant allocation had independent and/or masked assessors; however, in most studies, it
was not possible to mask participants because of the nature of the intervention being delivered.
| Overview of interventions
Seven interventions had a clear psychological therapy component (eg, cognitive behavioural therapy or family therapy) and were categorised as "psychological therapies"; five interventions were classified as "multicomponent" as they included various components including targeted stress management and problem solving, 38, [42] [43] [44] [45] with individual or group support, 38, 44, 45 as well as assisting caregivers to effectively access appropriate community/health services. 43 One intervention was classified as "educational" as this was the main focus. 46 Four of the interventions were delivered in-home 43, [47] [48] [49] ; four were delivered with peer support via videoconferencing or group sessions 45,50-52 ; two interventions provided a psychoeducational resource 46, 53 ; and three had a combination of components in their delivery.
38,42,44
| Study personnel
Eleven out of the 13 studies had direct contact with personnel: a trained interventionist, social worker, or a counsellor. The remaining two used noninteractive resources, such as DVDs or other media. 46, 53 Twelve studies reported that staff and professionals had the same bicultural/bilingual backgrounds as the participants. 38, [42] [43] [44] [46] [47] [48] [49] [50] [51] [52] [53] Investigators in all 13 of the studies provided training for the interventionists, with some providing a detailed intervention manual and certification. In most studies, supervisory meetings were held to monitor progress and performance and to give feedback. Across most studies, people delivering the intervention had formal training and experience of working in their respective fields. See Table S1 , "Included studies' personnel" for more information. Questionnaire (PHQ-9). Posttest follow-ups ranged from 5 weeks to 6 months (see Table 2 ). Six studies reported having more than one follow-up assessment, which ranged from 6 months to 18 months after baseline assessments.
| Effects of types of interventions on depression

| Psychological therapies
There were six interventions using cognitive-behavioural therapy (CBT) and one using family therapy combined with an in-home videophone. [47] [48] [49] [50] [51] [52] [53] CBT combined with peer-support was a common component in effective interventions particularly for Hispanic or Latin
American carers.
49-51
| Educational
Gallagher-Thompson et al 46 provided a "fotonovela" (photo novel)
to Mexican-American carers, in a study design which had a "strong" carers were found to refer to the fotonovela more often and were more likely to share it with family and friends.
| Multicomponent
All the multicomponent studies predominantly had African-American and Hispanic or Latin American carers as participants, and all control groups were mailed basic educational materials. 38, 42, 44 These interventions comprised a combination of approaches, which included targeted stress management and problem solving, peer support, and assisting caregivers to access services/health seek more effectively.
These interventions were less focused on psychological treatments for depression, although may have contained some elements of these approaches.
| Meta-analysis and assessment of publication bias
In random effects meta-analyses, interventions (psychological, multicomponent, and educational) to address depression in ethnic minority caregivers relative to the control condition were associated with an overall mean reduction in depression scores (SMD −0.17; 95% CI, −0.29 to −0.05; P = 0.005). Heterogeneity was negligible (I 2 = 0.0%, P = 0.547) (Figure 2 ). Analyses were repeated using robust variance estimation to account for clustering of estimates either due to estimates deriving from the same study or due to correlation of estimates from studies being conducted by the same research group. These additional adjustments had a negligible effect on overall effect sizes (robust variance estimation to account for clustering of estimates Meta-regression did not indicate significant heterogeneity according to intervention type, instrument used to assess depression, presence of peer support in the intervention, ethnicity, whether people delivering the intervention were of the same bicultural/bilingual background, or according to the quality rating of the study (Table S2 ). Only eight of 13 trials were judged as adequately controlling for contact time and type of delivery effectively, whilst across the remaining studies, most control conditions did not take into account contact time, and instead provided a comparative condition, which usually consisted of mailed educational materials and brief telephone support with bilingual staff. Therefore, this was also added to the meta-regression to assess if this accounted for overall heterogeneity; however, this was not found to be the case (Table S2) .
Overall, the size of the effect across the different intervention 
| Barriers and facilitators and benefits of the intervention for ethnic minority carers
A common theme across studies was that basic levels of cultural adaptation of interventions (for example, translating generic materials or having bilingual/bicultural staff) were less effective than interventions that were developed with the target ethnic minority or cultural group's preferred method of engagement in mind. In some studies, the development or adaptation of the intervention was enhanced in response to qualitative data; for example, Chinese-American carers were found to prefer in-home support compared with Latin-American carers, who appeared to have better outcomes in interventions utilising group or family-orientated approaches. 47, 48, 51 however, attempts were made to address lower literacy levels 46 and regular reminder phone calls to encourage engagement with materials. 53 The costs of some interventions were high for investigators to deliver, for example, in studies utilising videoconferencing equipment for Cuban-American husband and daughter caregivers (over 5-point reduction at 18-month follow-up).
In the control condition, Cuban-American caregivers had increased their depression scores, whereas white non-Hispanic caregivers showed a decrease.
(Continues) and mobile phones. However, leaving the home was a common barrier for caregivers, which was addressed through home visits, via technology, or through materials such as DVDs (see Table 3 ).
Common facilitators included the translation of materials and employing bilingual staff; however, identified papers went beyond this.
For example, an attempt was made to address socio-political and historical contexts of language use and differing dialects that may interfere with clinician-participant rapport. 48 There was also an emphasis on educational approaches, which focused on destigmatising language use (eg, using terms such as "memory problems" vs "dementia") to help overcome the stigma attached to attending therapy. [48] [49] [50] 52 Interventions that were specifically designed for the target ethnic or cultural group built on their literacy levels, preferred method of contact, social networks in the form of local organisations for recruitment and retention, and recruited staff experienced with working with the target group, as highlighted in Table 2 . 46, 48, 49 In most of the studies, investigators specified that staff received cultural sensitivity Despite our best efforts to include studies across international contexts, all reviewed studies were from the United States. This has been a concern noted in other reviews, which have also indicated that The majority of included studies were limited to minority ethnic carers who identified as Hispanic/Latin-American or African-American with little to no further clarification of subpopulations within these broad and highly diverse groups. Approaches to classify "race" or "ethnicity" have been shown to be problematic. 59, 60 "Race" has previously been used as a "biological concept" referring to differences between populations, 59 whereas "ethnicity" may refer to membership of groups identified through common language, culture, ancestry, or traditions. In reality, both "race" and "ethnicity" are socially con- of further investigation, and so its interpretation and application should be given careful consideration. 62 Translated information to suit the needs of culturally and linguistically diverse populations is vital to high-quality healthcare provision. [63] [64] [65] However, most of the included interventions went beyond this to address the specific issue of low levels of help-seeking and engagement with services in ethnic minority groups. 10 For example, interventions aimed to enhance access to care by providing face-to-face support in the home and in local settings or via DVDs, picture novels, and video-conferencing, eliminating difficulties experienced when attending out-of-home support. These interventions also addressed language barriers by improving the quality of communication and cultural competence by having trained bicultural or bilingual staff (with regular supervision), with materials that had been developed taking into account literacy levels, dialects, language use, and sensitivity to historical contexts unique to the target group.
Attrition and low engagement levels were addressed through maximising existing support networks, by working with local organisations and charities, providing regular visits and reminder telephone calls. Many of the interventions built on familial and social networks, which enhanced standard approaches to treating depression in carers.
A limitation of these interventions may be the cost particularly from the high number of resources attached to them such as additional training and ongoing supervision for interventionists and clinicians, the delivery and coordination of multicomponent interventions, and the provision and installation of technology, ie, videophones. Whilst it was beyond the scope of this review to assess outcomes other than depression, such approaches may have a beneficial impact on improving equity of access to secondary and specialist care for people with dementia from minority ethnic backgrounds, where this remains a concern.
10,22
| Strengths and limitations
There were a number of strengths to our review. We conducted extensive searches, which included the grey literature as well as peer-reviewed manuscripts. We contacted authors of all included studies to ensure that unpublished findings were also included.
Publication bias was also evaluated. We did not have any language restrictions to our searches, which would have minimised location biases. Our search strategies were developed with experts, and the protocol and objectives for the review was preregistered on Prospero.
All studies were quality assessed using a structured tool with a good level of reliability between two raters. A random effects meta-analysis was applied to the aggregate data along with an assessment of heterogeneity, and the impact of heterogeneity related to study quality on meta-analysis was further assessed through meta-regression. We also extracted and synthesised information relating to the facilitators and barriers to accessing treatments amongst ethnic minority groups and used this to inform narrative synthesis.
As previously highlighted, despite our best efforts, which included an extensive search of the grey literature, we were unable to locate studies for inclusion outside of the United States, which may limit the generalisability of the review's findings, but also highlights an urgent need to conduct studies in other settings, where health care systems and ethnic minority populations may differ greatly.
| CONCLUSIONS
In conclusion, community-based interventions, including psychological, multicomponent, or educational interventions improve depression in ethnic minority carers of people with dementia, with similarities in magnitude of improvement across the different intervention types. Culturally adapted interventions that take into account the specific circumstances of ethnic minority caregivers of elders with dementia may have a particular role to play for ethnic minority groups, as do interventions that practically address barriers to accessing treatments. Our review highlighted an absence of well-designed evaluations of interventions outside of the United States. Future research should aim to address this major limitation.
Our review findings highlight the benefits of interventions that have been developed with specific cultural contexts in mind in ameliorating depression in ethnic minority caregivers of people with dementia.
